Methods for enrichment of a mRNA isoform with specific alternative splicing.
Alternative splicing of pre-mRNA is an important mechanism for regulating gene expression in higher eukaryotes. Recent genomewide analyses of alternative splicing indicate that 40-60% of human genes have alternative splice isoforms, although some variants exist only in relatively low abundance. It has been shown that proteins of different functions can be produced by a diverse array of mRNA derived from a single pre-mRNA. Inevitably cloning and expression of the corresponding mRNAs (cDNA) constitute an essential step toward elucidating the function of such protein isoforms. Here, we propose methods for enriching an mRNA isoform, which is carried out before the RNA preparation is subjected to reverse transcription polymerase chain reaction and cloning. While the negative selection method destroys unwanted mRNA variants, the positive selection enriches the desired variant. Focusing on the mRNA of rat ADAR2 (adenosine deaminase 2 that acts on RNA) as an example, we have achieved 16- and 19-fold enrichment of the given mRNA variant via the proposed negative and positive selection, respectively. Single use or combined uses of our method facilitates the isolation and cloning of a minor mRNA variant. Moreover, these methods can also be used to determine whether two alternative splicing events taking place in a pre-mRNA are linked.